I am writing this editorial from three perspectives: as a primary care physician searching for an alternative to the fruitless admonishment of patients to abandon their destructive health behaviors; as a teacher trying to instill new attitudes and skills related to medical interviewing; and as an investigator looking for ways to understand how patient-physician interactions affect health outcomes especially in the area of behavioral change. What follows is a selective review of the literature on the clinical evidence supporting recent theories of behavioral change that I have found helpful in guiding my endeavors.
There is ample evidence that changing health behaviors is an important part of the physician's role, especially that of the primary care physician. McGinnis & Foege (1993) have estimated the most proximate causes of death in the United States in 1990 and shown that tobacco use, poor diets together with physical inactivity, and alcohol abuse accounted for 19%, 14% and 5%, respectively, of total deaths in that year. In five cohort studies, the age-adjusted relative risk of death from cardiovascular disease is substantially lower (0.08 to 0.28) for middle-aged men and women who have a serum cholesterol <200 mg per deciliter, who are nonsmokers, whose blood pressure is less than 120/80, who have a normal EKG, who are not diabetic, and who have no history of myocardial infarction. Their life expectancy was also 6 to 10 years longer (Stamler et al. 1999) . Finally, the decrease in morbidity and mortality in the US from heart disease has been attributed more to people modifying their smoking, dieting, and exercising behaviors than to direct medical interventions such as treatment of hypertension or ischemic heart disease (Goldman & Cook, 1984) .
There is also evidence that physicians can be effective in helping patients to change health behaviors. In one of the earliest studies of attempts by physicians to decrease patients' smoking, Russell showed in a randomized control trial that when primary care physicians told their patients who smoked "Smoking is bad for your health, I strongly recommend you stop," 3.1% of their patients were no longer smoking at the end of a year in comparison to 0.3% of smokers who were not given this advice (Russell et al. 1979) .
As a busy practitioner, it is very tempting to simply scold patients for smoking, eating too much, or drinking too much. However, practical experience has shown that this approach does not work (Miller et al. 1999) . In fact, the theory of "reactance" by Brehm suggests that patients may respond to this approach by doing just the opposite of what the physician tells them. Brehm (1966) postulates "a restriction of feelings of choice produces a negative motivation state... When this occurs, the person is motivated to restore his lost freedom and to regain his sense of control. This type of reaction might help to explain why patients sometimes act against what appears to be their own best interests by leaving the hospital or quitting treatment against medical advice.... This suggests that if health care professionals use words like 'must,' 'should,' and 'have to,' they may arouse reactance in their patients and therefore reduce acceptance." (quoted from Stone, 1980) . Patterson and Forgatch's research confirms this theory (Patterson and Forgatch, 1985) . In family therapy sessions, the counselors alternated 12-minute blocks of directive-confrontational counseling with supportive-reflective counseling. Patients responded by showing increased resistance during the former and decreased resistance during the latter. Miller et al. (1993) tested this again with volunteers for a free "Drinker's Check-Up".
This program was a two-hour evaluation of a person's risk of having alcohol related problems followed by a counseling session. The two-hour evaluation consisted of neuro-psychological tests and various biological measurements. For the counseling session, volunteers were randomly assigned to receive feedback about the test results in a "client-centered" session or a "directive" session (1/3 of the volunteers acted as controls by receiving the "Drinker's Check-Up" six weeks later). The counselors who conducted the feedback sessions were trained to use both methods. In the "clientcentered" sessions, the counselors used reflective listening skills, avoided confronting patients about their drinking, and focused on what negative effects the clients thought drinking might be having and what they wanted to do about it. In the "directive" sessions, the counselors deliberately confronted the clients' resistance to the evidence that they had a drinking problem, gave advice, and disagreed with clients' attempts to minimize their problem. All these sessions were tape-recorded, transcribed and coded. The volunteers were followed up at 6 weeks and 1 year to determine their drinking behaviors (assessed by a questionnaire and interviews with two significant others to corroborate the volunteers' answers). Analysis of the tape recordings showed that the counselors did appropriately vary their feedback styles, although the intervention (directive vs. clientcentered feedback) failed to produce a significant difference. However, when all the interviews were considered together, there were significant correlations between the frequency of specific coded behaviors and the amount of drinking patients reported at 12 months. Counselor confrontations (defined as responses that were challenging, disagreeing, head-on disputes, incredulity, emphasizing negative client characteristics, and sarcasm) were positively correlated with drinking 12 months after the intervention (r=0.65, p<.001). Client responses that were interrupting, arguing, off-task (inattention, silence, or sidetracking), negative (blaming others, disagreeing, excusing, claiming impunity, minimizing, pessimism, and expressed reluctance or unwillingness to change) were also positively correlated with more drinking (r=.45-.65, p <.O1 to p<.001). It is noteworthy that these negative client responses represented less than 3% of the total client behaviors. In fact, the absence of these behaviors correlated more strongly with the outcomes than their presence. Thus, by avoiding confrontations and preventing negative client responses, counselors are likely to induce behavioral changes.
I have found two recent theories on behavioral change to be helpful in directing my clinical and teaching efforts in "motivational interviewing." The first is the theory of Transtheoretical Model of Change developed by Prochaska and Di Clemente. These investigators studied people who have changed problem behaviors such as smoking, drinking, using drugs, etc. without help from counselors in order to determine the natural history of the process. They found that people pass through 4 stages of change. The first they call precontemplation where people are either unaware that their behavior is a problem or are unwilling or uninterested in changing. The second is the stage of contemplation where people realize they have a problem but have not decided if they want to commit themselves to making a change. The third stage is one of action where people actually change their behaviors. The final stage is one of maintenance where people struggle to keep themselves committed to their changed behavior. Using validated questionnaires these investigators and their colleagues have shown that people coping with many different problems -alcoholism, drug addiction, smoking, physical inactivity, even juvenile delinquency -fall into one of these stages and can be shown to progress through the stages with or without the help of therapists (Prochaska et al, 1994) . Table I illustrates the prevalence of people's location in the different stages of change for different problems.
The stages of change actually form a cycle. People, for reasons that they often do not understand, will slip back a stage or relapse after being in the maintenance phase. In fact, most people will cycle through these stages many times before making a permanent change. An adaptation of Prochaska and Di Clemente's model diagram (figure 1) that I use includes a relapse phase to illustrate to my patients that I expect they will relapse. I tell them that relapses in their behavior is a natural part of the process of making a permanent change and that I want to work with them as they get ready to start the cycle again. I believe this helps them understand that relapse is part of the process of change and not a "failure" on their part.
Patients, as they go through this cycle, think about their problem behavior differently as they go through each stage and therefore will respond to different counseling techniques. In a study of smokers, participants were randomly allocated to four different interventions and were asked at 6, 12 and 18 months Epidemiologia e Psichiatria Sociale, 11, 4, 2002 about their smoking (Prochaska et al, 1993) . The first intervention consisted of participants receiving a manual that provided information about the health effects of smoking and ways to quit. The second consisted of a manual that was specifically tailored to the participant's stage of change. In the third intervention, in addition to the receiving a tailored manual, participants received feedback during the study about the progress they had made in achieving the goals that they had set in quitting.
Computers generated the feedback based on participant reports and presented it in a completely neutral fashione.g. progress in relationship to participants' stated goals and in relationship to others in the same stage. In the fourth intervention, participants received the manual, neutral feedback, and counseling over the telephone by a trained counselor. The results are shown in figure 2. Each intervention, except the last, resulted in (Prochaska etal., 1993) .
incremental increases in abstinence rates. Thus, a manual customized to the participant's particular stage of change was better than a booklet giving general information about smoking. Adding neutral feedback to this customized manual increased abstinence rates even more. However, in the group receiving the customized manual, feedback, and counseling, the abstinence rate actually regressed during the study. Unfortunately, the telephone counseling was not tape recorded, but the counselors said that they might have pressured participants to abstain, lending support to the theory of reactance (see above). The research of Deci, Ryan and Williams supports another useful theory for understanding how patients Epidemiologia e Psichiatria Sociale, 11, 4, 2002 change health behaviors. This theory, called Self Determination, states that human beings evolve by seeking to meet challenges in response to internally generated forces rather than in response to external rewards and punishments as advocated by the operant theorists (Deci, 1990 ). The theory is called "selfdeterminant" because it stresses the importance of the individual's choice to pursue goals as the individual evolves. The motivation is "intrinsic" and therefore not dependent upon outside forces. Outside forces may affect the development of motivation, e.g. rewards, punishments, or imposed values. However, research has shown that this "controlled" motivation is less potent than the "autonomous" or "self-determined" brand. Two important factors do influence the development of "autonomous" motivation. Significant others can support the development of autonomous motivation by acknowledging and supporting the individual's right to choose, by encouraging the individual's initiatives, and supporting the individual's decisions. Significant others can also abort the development of autonomous motivation by exerting pressure on an individual to behave in a certain way, by being judgmental, etc. Another factor is the degree to which individuals successfully meet challenges that arise from their intrinsic motivation to change and grow. Success builds competence, which, in turn, builds autonomous motivation.
Williams has tested this model among patients with diabetes, and patients who smoke. He followed 128 diabetics over a year as they went through routine care in a diabetic clinic . The patients completed questionnaires that measured: 1. the degree to which they felt their motivation was "intrinsic" vs. "controlled;" 2. the degree to which they felt that the clinic staff supported their autonomous decisions; 3. their perceived competence in managing their diabetes. The outcome measure at the end of the year was the amount of change in the patient's hemoglobin A1C; the lower this number, the better controlled was the patient's diabetes. As predicted (see figure 3) , path analysis showed that the more patients perceived their providers to be "autonomy supportive," the more likely they were to become autonomously motivated. Likewise, the more autonomously motivated patients were, the more likely patients were to feel competent in managing their diabetes. Finally, the more competent patients felt, the more likely they were to control their diabetes as measured by the hemoglobin A1C. These relationships remained significant after controlling for all significant variables such as type and severity of diabetes, gender, etc. . Sociale, 11, 4, 2002 Because this was an observational study, it could not be proved that autonomy support caused greater autonomous motivation, which in turn increased perceived competence and ultimately better control of diabetes. To test a causal hypothesis, Williams designed another study in which physicians used an "autonomy supportive" style of counseling vs. a "controlling" style (Williams & Deci, 2001 ). In place of perceived competence, Williams looked at the degree to which patients varied in their participation in the interaction. He chose this variable because Kaplan et al, have shown that when patients are given information about their illnesses and are coached to ask questions during their visits to the physician, they participate more in the discussion during the office visit and have better outcomes of care, e.g. better control of their blood pressures and diabetes (Kaplan et al., 1989) . Williams reasoned that the same relationship would hold with respect to non-smoking during a visit in which patients and physicians discussed smoking behaviors.
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In this study, the physicians, before seeing the patients, opened a sealed envelope that randomly assigned the patient to the "autonomy supportive" or the "controlling" counseling method. Table II describes the differences in these styles. For both styles, the content of the counseling message was the "4-A's" model developed for the National Cancer Institute's initiative to decrease smoking in the American public. All counseling sessions were tape-recorded. Trained coders, who did not know what counseling style had been assigned to the patient, rated physicians' counseling behaviors. Patients completed questionnaires about their smoking 6, 12, and 30 months after the counseling intervention. A carbon monoxide breath test was used to verify the non-smoking status of patients who said they had quit. The outcomes of the study were continuous abstinence at the end of 30 months, the number of days since last cigarette, and the longest number of days without smoking after the counseling intervention.
The intervention did not produce significant differences in the outcomes. However, when all the interviews were combined, ratings of the physician's "autonomy supportiveness" predicted the amount of patient involvement in the discussion which, in turn, predicted smoking behavior, Thus, the more actively involved patients were in the discussion, the more likely they were to change their smoking behaviors. Williams believes that the intervention itself failed to produce a difference for the following reasons: 1. The physicians were given very brief training; 2. When the physicians used the autonomy supportive style, they often left out clear "advice" to stop smoking -10% of the time in the autonomy supportive intervention vs. 2% of the time in the controlling style, a difference that was not statistically significant (p<0.06). Williams hypothesizes that patients who were not "advised" to stop smoking did not receive a strong message about the importance of quitting. 3. Seventy-five percent (75%) of the patients saw their own primary care physician. Williams speculates that the effect of the intervention may have been attenuated for patients seeing their own physician since patients may have been more influenced by their previous experience with their physician's interaction style than they were by the assigned style. Since the physician's "native style" Told to make appointment for follow-up visit or telephone contact Adapted from Williams et al., 2001. of counseling was not determined (through tape recordings of pre-intervention visits), it was not possible to include this variable in the analyses. 4. Williams suggests that autonomy supportive counseling may require a longer period of time to achieve its results than the controlling style. In fact, the strong directive influence of the controlling style may achieve better short-term results, but produce more relapses. The autonomy supportive style, on the other hand, may make better use of patient relapses than the controlling style through its non-judgmental style and its encouragement for patients to choose their own path at their own pace. While it is disappointing that this randomized, controlled trial of a theoretically driven intervention did not achieve significant results, Williams' explanations of the trial's weaknesses and the associations of autonomy supportive counseling styles with the outcomes convinces me that the theory merits further attention.
As a teacher, I am interested if, and how, physicians can be taught to use skills that will encourage patients to change their health behaviors. In three studies in the United States, Fleming et al have trained physicians to use brief counseling interventions for their primary care patients to reduce their alcohol consumption (Fleming et al., 1997; Manwell et al, 2000) . Using role playing, trainers teach the physicians in a short training session and at least two booster sessions in the succeeding months how to counsel their patients. The physicians apply the counseling interventions, only 10-15 minutes in length, one month apart. In the three studies -of adults, older adults, and young pregnant women -the patients who received the counseling intervention reduced their drinking behaviors approximately two times more then controls at six and twelve months. In one of the studies, patients also made fewer emergency room visits, and used fewer hospital days than controls (Fleming et ah, 1997) . Williams has also shown that if I use the theory of self determination to guide my teaching, my teaching is likely to be more effective. In an elegant study of medical students in a required course on medical interviewing, Williams followed the students for two years and monitored their autonomous motivation for learning, the value they ascribed to the psychosocial aspects of medical care, and their perceived competence in medical interviewing . He also asked them to rate their instructors on the degree to which their teaching styles were "autonomy supportive" as opposed to "controlling." Over the course of the two years, Williams found significant correlations (r = 0.3 to 0.4) between students' autonomous motivation and how "autonomy supportive" they perceived their instructors to be. He also noted significant correlations between students' autonomous motivation and the value they placed upon psychosocial medicine and between their autonomous motivation and their perceived selfcompetence. These relationships persisted through the end of the 2-year study. Furthermore, when students were tested 6 months after the interviewing course, their skills in supporting their patients' autonomous motivation were significantly correlated (r=0.42) with the degree to which they (the students) felt autonomously motivated.
Finally, as an investigator of the medical interview, I am interested in defining specific verbal behaviors that have an impact on patients' efforts to change their behaviors. In an effort to broadly define the objectives and tasks of the medical interview, (Bird & Cohen-Cole, 1990 ) and later Lazare et al. (1995) have described the three functions of the medical interview -data gathering, relationship building, and educating the patient/negotiating the treatment plan. Most of the research on patient-physician interactions at the microlevel has focused on how physicians uncover patient concerns, improve patient satisfaction, and develop better relationships, i.e. the first two functions (Stewart, 1995) . There has been much less research on specific behaviors related to the physician tasks of education and negotiation of a treatment plan. More importantly, most of the research on patient-physician interactions has focused on how physician behavior affects the interaction. A few investigators have looked at how patients try to affect the interview process. Tuckett showed that patients attempt to inject their own ideas into the interaction in 84% of the visits studied but most of the time, physicians cut-off or ignore their attempts, leaving the patients frustrated and disinclined to follow the physicians' treatment plans (Tuckett, 1986; Tuckett & Williams, 1984) . I have already cited Kaplan's work on teaching patients to participate in the discussion about their medical care. In another study, Cegala et al. (2000) sent patients a few days before their office visit a booklet that gave practical suggestions on how to participate in the discussion at their visit, e.g. listing symptoms, listing expectations, etc. These patients, in comparison to controls, took more control of the interview, obtained more information from physicians and in turn provided more information about their illness. These studies strongly suggest that patients want to express their own ideas about their illnesses, want to participate in the decision making processes, and want to get feedback about their progress in managing their illnesses. These attributes of wanting to play a more active role in the medical interview are certainly crucial to the development of autonomous motivation as opposed to "controlled" motivation. By conducting more research on the actual behaviors that take place between patients and physicians when they discuss behavioral change, we may be able to learn more about the specific behaviors we can teach students and patients.
In summary, I have found that the theories of Prochaska and Di Clemente and Ryan and Deci provide a model I can use in counseling patients on behavioral change that has more supporting evidence than the instinctive "scolding" model. First, it is useful to make the assumption that patients want to change and have the intrinsic motivation to do so. This reminds me that I do not motivate patients -patients motivate themselves. I can help them if I support their choices, encourage them to participate in their care by "brainstorming" on possible behavior-change plans, and help them make choices that enhance their sense of competence. If I use harsh, judgmental, authoritarian words, as I am tempted to do in moments of frustration and fatigue, I waste my time because the results will be the opposite of what I want.
Second, it is useful as a clinician to consider the epidemiology of behavioral change as demonstrated by Prochaska and Di Clemente. Their model shows that people go through different stages in the process of changing behaviors. They do not suddenly go from learning they have a problem to carrying out a plan for solving it. Because the process has well defined stages in which patients think differently about their problem, I need to act differently and use different resources at each stage. Furthermore, the process is usually cyclical as patients make, carry out, and fail different plans. By considering its "epidemiology," I can approach the problem of behavioral change as I would any clinical problem by determining where the patient is in the cycle and what approaches might be used to treat the problem. Furthermore, I can treat a relapse in the same way I would approach a relapse in any chronic conditionnon-judgmentally (it is not useful to blame patients for a relapse of their cancer) and reflectively (what can the patient and I learn about the previous treatment that might have led to the relapse).
Finally, using the data that show patients who participate in their care have better outcomes, I can encourage -perhaps even provoke -the patient into actively participating in the discussion about their treatment. I have found the model developed by the Bayer Institute for training physicians on counseling methods for behavioral change to be useful in selecting strategies for a particular patient (Bayer Institut, 1996) . By asking patients how strongly they belief the particular behavior they are trying to change affects their health ("Commitment") and how confident they are that they can change their behavior (a measure of perceived competence), one can construct a 2x2 table (table III) . Ideally, I want to have all my patients in the box representing high commitment and high confidence since these patients are most likely to change. For patients who are low in commitment, I can provide information, point out discrepancies between goals and current activities, and elicit costs and benefits of changing vs. staying the same. For patients low in confidence, I can ask patients about their previous experiences in changing unwanted behaviors, encourage small "do-able" steps, and support autonomous decisions by soliciting and encouraging choices that patients can make. Sociale, 11, 4, 2002 George Engel, one of the most important teachers and investigators in the field of patient-physician communication, long ago pointed out that the medical interview was the physician's most important instrument (Engel, 1973) . Research over the past forty to fifty years has certainly supported this idea. Fortunately, as the evidence grows, medical institutions are beginning to focus more attention on developing interviewing skills in their trainees. With the increasing importance of changing health behaviors, investigators and teachers need to turn more attention to this area.
